Dynamics of intracellular dopamine contents in the rat brain during the formation of conditioned contextual fear and extinction of an acoustic startle reaction.
Extracellular dopamine contents in the caudate nucleus, nucleus accumbens, and prefrontal cortex of the rat brain were measured during two sessions of extinction of an acoustic startle reaction--each consisting of ten sound stimuli, the two sessions separated by 24 h--with simultaneous recording of freezing behavior. The results demonstrated a decrease in extracellular dopamine levels in the caudate nucleus and an increase in the nucleus accumbens during both sessions of extinction, with return to initial immediately after sessions ended. During the second session, the amplitude of startle responses and the magnitude of changes in dopamine levels in both structures were significantly smaller than during the first session. Between the sessions, dopamine levels in the caudate nucleus remained constant, while those in the nucleus accumbens decreased. The prefrontal cortex showed increases in dopamine levels during both sessions of extinction, as well as between the two sessions. The amplitude of the startle reaction was found to correlate with dopamine levels in the prefrontal cortex after the end of the corresponding extinction session and with the dopamine level before the start of the second session. The freezing time before the start of sound stimulation in the second session, this being a measure of conditioned fear, correlated with the dopamine level in the caudate nucleus on the training day and with the dopamine level in the nucleus accumbens before the start of the second session. The role of the dopaminergic system in the mechanisms forming and realizing the various components of defensive behavior are discussed.